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1 . An AAV Rep78 mutant comprisi 
possesses different biochemical and biological 



WE CLAIM: 




a AAV Rep78 modified protein that 
tons as compared to the wild-type AAV 



Rep78 protein. / 

2. The AAV Rep78 mutant of claim 1, wherein said AAV Rep78 modified 
protein binds to at least one DNA sequence obtained frelm one or more of a papillomavirus, 
an AAV, an oncogene or a HIV differently as compared to the binding of said wild-type 
AAV Rep78 protein. / 

3. The AAV Rep78 mutant of claim 2, wherein said different DNA binding is 
selected from the group consisting of no DNA binding, weak DNA binding and enhanced 
DNA binding as compared to the binding of said wild-type AAV Rep78 protein. 

4. The AAV Rep78 mutant of claim 3, wherein said mutant having no DNA 
binding or weak DNA binding to said DNA sequence obtained fr0m at least one of a 
papillomavirus, an AAV, an oncogene or a HIV that results inahe generation of higher 
levels of AAV DNA replication and virion numbers. / 

5. The AAV Rep78 mutant of claim 3, wherein said mutant having enhanced 
DNA binding to said DNA sequence obtained from^t least one of a papillomavirus or an 
oncogene that results in enhanced inhibition of at/least one of a papillomavirus or an 
oncoprotein. / 

6. The AAV Rep78 mutant of/laim 2, wherein said mutant is selected from the 
group consisting of a truncated wild-type AAV Rep78 protein, a wild-type AAV Rep78 
protein containing amino acid substitutions, a wild-type AAV Rep78 protein containing 
internal amino acid deletions, and a/combination thereof. 

7. The AAV Rep78 rnutant of claim 6, wherein said mutant is a truncated AAV 
Rep78 protein containing at lept the minimum number of amino acids of the wild-type 
AAV Rep78 protein necessary to bind to said DNA sequence to obtain enhanced inhibition 
of a papillomavirus or an oncogene. 
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8. The AAV Rep78 mutant of claim 7, wherein said DNA sequence to which 
said mutant binds is a promoter region of said papillomavirus, said AAV or said oncogene. 

lp\ 9 - The AAV Rep78 mutant of claun^wherein said papillomavirus promoter 
region is nucleotides 14-56 of p97 of HPV; 

10. The AAV Rep78 mutant of claim 7, comprising at least two truncated wild- 
type AAV Rep78 linked to form a multimer AAV Rep78 mutant. 

1 1 . The AAV Rep78 mutant of claim 4, wherein said mutant is AAV Rep-77 LG , 
AAV Rep-79 FA 




12. The AAV Rep78 mutant of claim 5, wherein said mutant is AAV Rep-192 



HG 




protein or said AAV Rep78 



13. A fusion protein comprising the AAV 
mutant of claim 1 . 



14. The fusion protein of claim 13, further comprising the tat protein of HIV 
linked to said AAV Rep78 mutant. 

15. The fusion protein of claim 14, wherein said tat protein is the tat protein of 

HIV-1. 

16. The fusion protein of claim 13, further comprising a maltose-binding protein 
' (MBP) linked to said AAV Rep78 protein or said AAV Rep78 mutant. 

17. The fusion protein of claim 16, further comprising the tat protein of HIV 
linked to said AAV Rep78 mutant. 



18. The fusion protein of claim 17, wherein said tat protein is the tat protein of 



HIV-1. 




19. A pharmaceutical composition comprising at least one AAV Rep78 mutant or 
said AAV Rep78 protein according to claim 1 , i^admixture with a pharmaceutical^ 
acceptable carrier. 
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20. A method of treating a papillomaviru^as^bciated disease, cancer or a HIV- 
associated disease comprising administerijig^aid pharmaceutical composition of claim 19 to 
a patient afflicted with a p^iUarrtavirus-associated disease, cancer or a HIV-associated 
disease. 

21. A DNA sequence encoding at least one AAV Rep7# mutant, AAV Rep78 
protein or a fusion protein according to claim 1 . 




22. The DNA construct comprising said DNA sequence of claim 21 and a 



vector. 



23. The DNA construct of claim 22,/wherejii said vector is selected from the 
group consisting of an AAV, a rAAV, a retrovirus, an^adenoylrus and a liposome. 

24. The DNA construct of edaim 22, fijrth^r comprising an inducible promoter 
operably linked to said DNA sequence. 

25. The DNA construct of claim 24, whgrehTsaid vector is/selected from the 
group consisting of an AAV, a/rAAV, a retrovirus, an adenovirus anda liposome. 

26. The DNA construct of claim 24, wherein/said inducible promoter is 
controlled by a viral protein or an oncoprotein. 

27. A pharmaceutical composition comjirising at least one of the DNA sequences 



of claim 21 in admixture with a phai 



iaceujk5ally acceptable carrier. 



28. A pharmaceutical composition comprising at least one of the DNA sequences 
of claim 22 in admixture with Vpharmaceutically acceptable carrier. 

29. A pharmaceutical composition comprising at least one of the DNA sequences 
of claim 24 in admixture with aypharmaceutically acceptable carrier. 

30. A method of inhibiting a papillomavirus-associated diseases, cancer or a 
HIV-associated disease comprising administering said pharmaceutical composition of claim 
28 to a patient afflicted witl^a papillomavirus-associated disease, cancer or a HIV- 
associated disease. 
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31 . A method of inhibiting a papillomavirus-associated disease, cancer or a HIV- 
associated disease comprising administering said pharmaceutical composition of claim 29 to 
a patient afflicted with a papillomavirus-associated disease, cancer or alllV-associated 
disease, wherein said inducible promoter is controlled by the expression of a papillomavirus 
protein, an oncoprotein or an HIV-associated protein in said patiepi as a result of said 
disease or cancer. 



32. A DNA sequence comprising the full leris{h AAV genome modified to 
replace the AAV Rep78 DNA sequence with said'TDNy^ sequence/encoding said AAV 
Rep78 mutant of claim 21. 

33. A DNA sequence comprising at leas/ the njifiimum portion of the AAV 
genome sufficient to complement a defective rAAV, wjjferein said portion of the AAV 
genome is modified to replace the /AAV Rep78 JDN^r sequence with said DNA sequence 
encoding said AAV Rep78 mutant of clXim 21. 



34. The DNA sequence of cla 




wherein. 



J A sequence encoding said 



lutant that has no DNA binding or weak 



AAV Rep78 mutant encodes /an AAV Rep7 
DNA binding to said DNA sequence obtai 

AAV or an oncogene that results in the generation of higher level^ of AAV DNA 
replication and virion numbers . 



d from at least one of a papillomavirus or an 




35. A method ofvproducing/recpmbinant A^V (rAAV) comprising transducing a 
susceptible mammalian cell^ith a/DI^jA sequence of claim 34 and a DNA sequence 
encoding said rAAV to obtain rAAV viyions,y 

36. The method of cjfojnf"35, wherein said DNA sequence is sufficient to 
complement a defective rAAV /comprises at least the AAV lip-cap gene and said DNA 
sequence encoding an AAV Rep78 mutant. 

37. The method o/ claim 35, wherein said rAAV comprises a DNA sequence 
encoding a heterologous gen^ 

38. A method of treating a papillomavirus-associated disease, cancer or a HIV- 
associated disease comprising administering a pharmaceutical composition comprising a 
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AAV Rep78 protein to a patient afflicted with a papillomavirus-associated *lisease, cancer 
or a HIV-associated disease, wherein said AAV Rep78 protein binds to/a papillomavirus 
promoter that controls the expression of a papillomavirus oncoprotein or binds to a 
promoter that controls the expression of an oncoprotein. 

39. The method of claim 38, wherein said AAV Rep7& binds to nucleotides 14- 
56 of p97 of HPV-16 inhibiting expression of HPV. 

40. An AAV Rep78 regulation element comprising the nucleotides shown in the 
nucleotide sequence of Figure 2, wherein said elemenj/provr^es the binding site for the 
AAV Rep78 protein. 

41. The AAV Rep78 regulation elen&nt claim 40 comprising about 

nucleotides 14 -56 of the nucleotide, sequence of I^igur^ 

/ 

42. An AAV Rep78 / regulatable propter comprising the regulation element of 
claim 40 and the remaining / prod\oter sequejpes from a j^omoteF^lJier than the HPV-16 
p97 promoter. 

43. An AAV Rep78 regSlatable promoter comprising the regulation element of 
claim 41 and the regaining promoter Sequences frony^promoter other than the HPV-16 
p97 promoter. 

44. A method of selectii&f an AAy / R^p78 mutant that possesses different 
biochemical and biological functus jjs"£ompared to the wild-type AAV Rep78 protein, 
wherein said method comprises^ 

contacting an AA^^p78 mutant of claim 1 with at least one DNA sequence 
obtained from one or more of a papillomavirus, an AAV, a HIV or an oncogene for a 
period of time to allow binding of said mutant to said DNA; and 

determining said binding of said mutant to select said mutant that binds differently 
to said DNA than said wild-type Rep78 protein. 

45. The method of claim 44, wherein said wild-type Rep78 protein is contacted 
with the same at least o^ie DNA sequence obtained from one or more of a papillomavirus, 
an AAV, a HIV or an/oncogene as contacted with said mutant for a period of time to allow 
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binding of said mutant to said DNA; and 
binding of said wild-type Rep78 protei 




Attorn^^cket No: 023533/0130 
e the binding of said mutant with the 



-34- 



